The Strengths and Difficulties Questionnaire (SDQ), routinely used to screen for children's and adolescents' emotional and behavioural problems, has been translated into at least 80 languages.
trauma, separation from parents and multiple other losses, time in refugee camps, detention on arrival, and resettlement adjustments in the host country (Henley & Robinson, 2011; Kaplan, 2013) . A review of refugee children's mental health in Western settlement countries found predominantly elevated prevalence of disorders, with anxiety ranging 33-50%, depression 3-30% and post-traumatic stress disorder (PTSD) 19-54%; which compares to a general child population PTSD prevalence of 2 to 9% (Bronstein & Montgomery, 2011) . Worldwide data on the psychological problems of non-traumatized children and adolescents are scarce, but prevalence has been estimated at 10-20% (Kieling et al., 2011) .
These prevalence findings bring into sharp focus the need for mental health screening of the thousands of refugee children and adolescents fleeing the current conflicts in the Middle East and other countries, and being resettled in Western countries (Hebebrand et al., 2016) . It is imperative however, to determine whether instruments presently being used (including the SDQ) have evidence for validity with young refugees (Gadeberg & Norredam, 2016) .
Timely use of validated screening instruments may aid in identifying and preventing development of more serious disorders (Gadeberg & Norredam, 2016; Stone, Otten, Engels, Vermulst, & Janssens, 2010) . However, refugee respondents are likely to require translated SDQs as the majority of refugee families originate from countries where English is not the first language (Refugee Council of Australia (RCA), 2016a), while more than 80% of 73,000 refugees resettled in 2014, were permanently resettled in English-speaking countries (UNHCR, 2016) . As of July 2015 at least 80 SDQ translations were available cost-free on the SDQ website (youthinmind, 2015) , not all of which are validated.
Several authors have examined evidence for the SDQ's validity and reliability across various countries (Achenbach et al., 2008; Goodman et al., 2012; Stevanovic et al., 2014; Stone et al., 2010) , but these authors did not report languages spoken by participants, nor whether conceptual equivalence was achieved in translation. Stone et al. (2010) combined studies conducted in English-and non-Englishspeaking countries to reach overall conclusions about the SDQ's validity, thereby obscuring potential sources of psychometric variation due to the effects of translation (Van de Vijver & Leung, 2011) .
This article aims to review the cultural equivalence of SDQs translated into languages spoken by major refugee groups resettled in Western countries in the past 10 years. To establish cultural equivalence, evidence for the original SDQ's validity and reliability is first examined enabling comparisons with translated SDQs. As refugee children may have experienced trauma, the SDQ's responsiveness to the psychological sequelae of exposure to traumatic events is examined, and as refugee children are the subject of outcome studies, the SDQ's sensitivity to change with refugee children is reviewed. Complete databases were searched from 1994 to July 2015 for peerreviewed, English-language publications. Searches for reports on the original SDQ's development and validation used the terms, "Strengths and Difficulties Questionnaire" (2,018 studies), AND valid* (199) .
Following review of abstracts 169 studies were eliminated, including duplicate publications; validations of non-refugee languages, studies using the SDQ to validate another measure; and conference abstracts.
Searches relating to validation of SDQs translated into languages spoken in refugee-source countries used combinations of the terms: refugee*, asylum, ethnic, translat*; cultural equiv*, valid*; outcome, sensitivity to change, intervention, and each of the refugee languages listed earlier. Additional searches were conducted on the internet, youthinmind (2012a) and in reference lists of selected papers. A total of 34 studies were retained.
| Validity and cultural equivalence criteria
Translation effectively creates a new instrument that demonstrates cultural equivalence by providing evidence of validity and reliability comparable to the original instrument (Van de Vijver & Leung, 2011) . Construct validity refers to how well a test measures the construct it was designed to measure, and how well theory and evidence support test score interpretations. Evidence for construct validity may come from one or more of: test content, response processes (obtained through participant cognitive interview), internal structure, and relations to other variables, supported by standardized administration and norm-based score interpretation guidelines 
| RESULTS
The 34 selected studies comprised seven validations of the original SDQ, 17 validations of SDQs translated into 11 languages spoken in refugee source-countries (hereafter called refugee-relevant languages), three validations with immigrant groups from refugee-source countries, and seven sensitivity-to-change studies with refugee and immigrant groups. It should be noted that no studies were found that validated SDQs with children and adolescents identified as refugees.
Consequently we selected studies that validated the SDQ in refugeesource-countries (e.g. Yemen), as these translations are available online (youthinmind, 2015) . The three validations with immigrant groups included children from refugee source-countries. We use the terms ethnic and immigrant groups inter-changeably, unless refugees are specified.
The validation studies were of SDQs translated into: Arabic (three studies), Chinese (four studies), Dari and Pashtu (one study), Farsi/Persian (two studies), French (one study), Russian (three studies), Tamil (one study), Turkish and Serbian (one study, included in a cross-national validation), and Urdu (one study). No peer reviewed English-language validation studies were found for five of the 16 refugee-relevant translations on the SDQ website: Amharic, Chin Haka, Khmer, Kurdish, and Somali. 
| The original SDQ
The 25-item SDQ was developed to provide a briefer scale than the Rutter Parent Questionnaire (RPQ; Elander & Rutter, 1996) and CBCL (Achenbach, 1991) , and to include strengths as well as weaknesses (Goodman, 1997) . The similarly-worded parent, teacher and self-rated SDQs (P-T-, and S-SDQ, respectively) comprise four 5-item problem subscales (emotional symptoms, conduct problems, hyperactivity/inattention, peer problems), and a positively-worded prosocial behaviour subscale, designed to improve acceptability (Goodman, 1997; Goodman et al., 1998) . Five positively-worded reverse-scored items are also included in the problem subscales. Response scales are: 0, Not true; 1, Somewhat true; 2, Certainly true. Only the four problem subscales scores are summed, yielding a maximum total difficulties score (TDS) of 40 (Goodman, 1997) . The P-and T-SDQs were recently described as suitable for 4-17 year-olds, and the S-SDQ for 11-17 year-olds (youthinmind, 2015) .
Cutoff scores (see Table 8 ) designate scores below the 80th percentile in the "normal" range, the 80th to 90th percentile in the "borderline", and above the 90th percentile in the "abnormal" range (Goodman, 1997; Goodman et al., 1998) . Goodman (1997) indicated that cutoffs would be expected to vary with a population's level of risk, gender and age; ethnicity was not mentioned.
An SDQ impact supplement asks whether the child has difficulties, and about associated chronicity, distress, social impairment, and burden to others (Goodman, 1999) . The impact supplement's psychometric properties are not further discussed as it was examined by only one translation study.
3.1.1 | Validity and reliability of the SDQ SDQ item content and subscales were based on factor analysis of the well-established RPQ, with which it showed high correlations. Items selected aimed to represent key DSM-IV (American Psychiatric Association, 1994) symptoms (Goodman & Scott, 1999) . Scales were modified following "advice from colleagues" and "informal trials" (Goodman, 1997, p. 582) . Goodman (2001) conducted factor analysis (method not reported), choosing a 5-factor solution ( Table 2 ). All items loaded on predicted factors, although up to eight items cross-loaded ≥0.30. Four T-and S-SDQ positively-worded items cross-loaded on the prosocial factor, which Goodman (2001) also interpreted as a positive construal factor.
Internal consistency across the three informants was highest for the TDS and hyperactivity subscale, and poorest for peer problems (Table 3) . Test-retest stability after 4-6 months, acknowledged as too long for stability, showed low to acceptable correlations (Table 3; Goodman, 2001). Internal convergent validity was evident in high intercorrelations between the conduct and hyperactivity subscales, and the emotional and peer problems subscales. Lower correlations between the emotional and externalizing subscales provided evidence for discriminant validity (Table 4 ; Goodman, 2001) . Confirmatory factor analysis (CFA) by Goodman et al. (2010) found the high subscale intercorrelations consistent with a 3-factor second-order model (externalizing, internalizing and prosocial behaviour) providing a better fit than the first-order model (Table 2) . Nevertheless, the five subscales are recommended for screening clinical samples, and the second-order subscales for epidemiological studies (Goodman et al., 2010; youthinmind, 2012b) .
Informant intercorrelations between parent/teacher, parent/self and teacher/self SDQ TDSs (Goodman, 2001 ; Table 5 ) were higher than respective meta-analytic means of r = 0.27, 0.25 and 0.20, established by Achenbach, McConaughy, and Howell's (1987) meta-analysis of cross-informant correlations. Across informant pairs intercorrelations were strongest on the hyperactivity subscale and TDS, and weakest on the prosocial and emotional subscales.
Evidence for the P-SDQ's external convergent validity came from moderate to high correlations with comparable subscales of the RPQ (Goodman, 1997) , and CBCL (Table 6 ; Goodman & Scott, 1999) .
Providing evidence for predictive validity, the S-SDQ differentiated small samples of clinic from community youth with satisfactory to low areas under the curves (AUCs) ( Table 7 ; Goodman et al., 1998) . In a national survey children with "high risk" SDQ scores (> 90th percentile) were more likely than a "low risk" group to be diagnosed with any DSM-IV disorder on the Development and Well-being Assessment (DAWBA; Goodman, Ford, Richards, Gatward, & Meltzer, 2000; Goodman, 2001) . Mean odds ratios ranged from P-SDQ 15.7 to S-SDQ 6.2 (Table 7; Goodman, 2001) . Prediction of anxiety disorders from the emotional subscale was least accurate, with T-and S-SDQ sensitivity of 29%, while prediction of attention deficit hyperactivity disorder (ADHD) from the hyperactivity subscale was most accurate with P-SDQ sensitivity of 74%, and T-SDQ 68%. Specificity exceeded 90% across diagnoses and informants (Goodman, 2001) .
A multi-informant algorithm (M-IA), which draws on symptom and impact scores from up to three informants, improved the SDQ's predictive accuracy for diagnoses. Sensitivities for any DAWBA-based diagnoses approximately doubled, compared to sensitivities for individual informants' SDQ TDS (Goodman et al., 2003 Translation protocols recommend a multi-step translation process.
The instrument is forward-and back-translated by independent bilingual translators familiar with the field, in consultation with a bilingual expert advisory panel. Field-testing through cognitive interviews is undertaken with a respondent sub-sample to elicit their understanding of items, and ensure identical constructs are measured in both languages. Documentation is provided on translation and adaptation procedures, translators' background, and sampled test takers (Acquadro et al., 2008; ITC, 2016; World Health Organization (WHO), 2015) .
Nine of the 20 validation studies reported variations on forwardand back-translation by independent expert translators, and expert panel review (Table 1) . Two studies also reported wording modifications following pilot studies: the Arabic S-SDQ (Alyahri & Goodman, 2006) , and Dari and Pashtu P-and S-SDQ (Panter-Brick, Goodman, Tol, & Eggerman, 2011) . Translators of the Tamil (Lukumar, Wijewardana, Hermansson, & Lindmark, 2008) and Urdu (Samad, Hollis, Prince, & Goodman, 2005 ) SDQs endeavoured to maintain semantic and conceptual equivalence, with the latter subtly modifying potentially offensive words, such as steals or lies. In three studies translation occurred under the supervision of, or in consultation with R.
Goodman, detail of which was not reported. No study reported investigating how well terminology translated, or whether translation challenges were encountered in attaining conceptual equivalence.
Three studies reported obtaining translations from the SDQ website without further explanation. Three did not report translation processes at all, including a cross-national SDQ comparison by Stevanovic et al. (2014) , who stated that S-SDQ translations on the website are validated according to procedures specified by Goodman (2001) . Such procedures are not specified in that paper and not all translated S-SDQs are validated.
| Method equivalence
Method and administrative equivalence require that administration is not influenced by cultural and linguistic factors, such as lack of In multi-country or multi-ethnic studies languages and countries in bold typeface are refugee languages or source countries.
b
Factor analytic method not reported. ADHD = attention deficit hyperactivity disorder, BT = back-translation, CAMHS = child and adolescent mental health service, CFA = confirmatory factor analysis; DAWBA = Development and Well-being Assessment structured interview, DR of Congo = Democratic Republic of Congo, ER = expert review, EFA = exploratory factor analysis; FBT = independent forward-and back-translation, M-IA = multi-informant algorithm, NA = not applicable, NR = not reported, PCA = principal components analysis; P = parent, S = self, SDQ = Strengths and Difficulties Questionnaire, T = teacher. The majority of translation studies reported administration procedures: the P-and S-SDQ were sent home, or administered at school, but no studies reported on administration of the T-SDQ. While the SDQ is usually self-completed, in three studies interviewers administered P-SDQs to illiterate parents (Alyahri & Goodman, 2006; Samad et al., 2005; Thabet, Stretch, & Vostanis, 2000) . Administration by interviewers or interpreters may elicit socially desirable or acquiescent responses (Okawa, 2008; Van de Vijver & Leung, 2011) .
| Structural equivalence
Structurally equivalent instruments show identity of underlying dimensions with the original, with comparable factor structure, item loadings, internal and test-retest reliability, and a structure that is meaningful in the target cultural group (AERA et al., 2014; Arnold & Matus, 2000; Fischer & Fontaine, 2011) . To this end, ideally measurement invariance is established to ensure latent constructs, and hence scores, are comparable across language groups (Milfont & Fischer, 2010) . Measurement invariance is established by first testing for configural invariance, using CFA in each group to determine whether the fit of the factorial configuration is consistent with the original model. If confirmed, multi-group CFA is used to test whether different groups' responses to items and factor structures are comparable, thereby establishing metric invariance. The CFA model may be varied to allow identification of partial measurement invariance by imposing equality constraints on item thresholds, factor loadings or error variances across groups. Significant differences between the constrained and unconstrained models indicate full invariance is not supported (Milfont & Fischer, 2010; Ortuño-Sierra et al., 2015) . Finally, scalar invariance -justifying mean score comparisons -is tested by constraining item intercepts to be equal across groups (Milfont & Fischer, 2010) .
Thirteen translation studies investigated structural equivalence, including three with immigrant groups. Table 2 shows mean item loadings weighted by sample size (Field, 2001) , across 10 studies; three studies did not report loadings. Findings are reviewed in the sequence of languages in alphabetical order, with single-language studies first, followed by studies involving multiple language and immigrant groups.
Principal components analysis (PCA) of an Arabic S-SDQ yielded five factors, but factor loadings were not reported (not included in Table 2 data). A descriptive account indicates that multiple items did not load on their hypothesized factors (Almaqrami & Shuwail, 2004) .
CFA of an Arabic P-SDQ, and further unspecified factor analysis, showed all factors were heterogeneous (Thabet et al., 2000) . CFA of a Chinese S-SDQ showed structural equivalence with a satisfactory fit of the 5-factor model; factor loadings ranged from 0.38 to 0.85 (Yao et al., 2009 ; loadings were not further reported: not included in Table 2 ). PCA of Chinese P-, T-, and S-SDQs found inconsistent 5-factor structures across informant groups, with poor support for the conduct and peer problems subscales (Du et al., 2008) . Also with Chinese SDQs, Liu et al. (2013) reported using exploratory factor analysis (EFA) and PCA, finding differing 4-factor structures for the P-and T-SDQs, and a 5-factor structure for the S-SDQ.
Although CFA of the Russian S-SDQ showed acceptable fit to the 5-factor model, Ruchkin, Koposov, and Schwab-Stone (2007) questioned its structural invariance because of lower than expected Table 1 for N in individual studies.
factor loadings and internal consistency, and high factor intercorrelations. The Russian T-SDQ showed similar but somewhat stronger structural properties than the Russian S-SDQ (Ruchkin, Koposov, Vermeiren, & Schwab-Stone, 2012) .
PCA of the French T-SDQ, used in the DR of Congo, identified five unnamed factors that, from factor loadings may be interpreted as:
positive construal, hyperactivity, emotional symptoms, conduct problems, and externalization (Kashala, Elgen, Sommerfelt, & Tylleskar, 2005) . No peer problem factor was identified and multiple items loaded or cross-loaded on non-designated factors.
PCA of the Persian/Farsi P-, T-, and S-SDQ showed that conduct and peer problem items did not load on hypothesized factors and a 3-factor structure (externalization, internalization and positive construal) was more readily interpreted than a 5-factor model (Ghanizadeh, Izadpanah, & Abdollahi, 2007 ; factor loadings not reported: not included in Table 2 ).
In the Netherlands, individual and multi-group CFA of a Dutch Table 1 Table 1 for N values. Total N for total difficulties: P-SDQ 7,951, T-SDQ 8,965, S-SDQ 3,455.
Ten of the 13 factor analytic studies identified a positive construal factor, whereby up to five of the positively-worded "problem" items loaded or cross-loaded on the prosocial factor in PCA or EFA studies, or showed low loadings in CFA studies. Additional items that repeatedly failed to load on predicted factors included: better with adults (five studies); temper and bullied (four); and solitary and restless (three).
| Equivalence in reliability
Fifteen translation studies reported internal consistency, including four that did not conduct factor analysis (Lai et al., 2010; Lukumar et al., 2008; Panter-Brick et al., 2011; Shahrivar, Tehrani-Doost, Pakbaz, Rezaie, & Ahmadi, 2009) . Notably, studies that found structural inequivalence reported internal consistency for the standard subscales, not for the identified factors (e.g. Du et al., 2008) . To obtain mean
Cronbach alphas for translation studies (Table 3) .correlations were Z-transformed, weighted by sample size, and then back-transformed to a correlation coefficient (Field, 2001 ). Similar calculations were conducted for correlations in Tables 4-6 .
Across informants, Cronbach alphas for total difficulties tended to be lower than in the United Kingdom. The hyperactivity subscale generally showed the highest alphas, and peer problems the lowest.
Where P-and T-SDQs were both used, reliabilities were consistently higher for the T-SDQ.
For five studies reporting test-retest reliabilities, retest intervals ranged from 2 to 8 weeks, compared to 4-6 months for the original SDQ (Table 3) . This difference in interval may explain why translated total difficulties test-retest correlations tended to be higher than the UK SDQ. As correlation ranges show (Table 3) , subscale stability varied considerably within and across studies, but correlations appeared to be low to acceptable.
| Item and scalar equivalence
While CFA may identify structural inequivalence and group differences in item endorsement thresholds, item response theory methods may be used to identify differential item functioning (DIF), an alternative method of testing measurement invariance, which at times provides different results (Meade & Lautenschlager, 2004 ).
Sireci (2011) argues that differential item analysis should follow investigation of structural inequivalence. DIF occurs when groups matched on a characteristic systematically provide different responses to an item when similar responses are expected (AERA et al., 2014; Sireci, 2011) . DIF may reflect construct-irrelevant variance, such as inaccurate translation, or cultural influences, or may reflect "true" differences between groups. The reasons for DIF require investigation to avoid scalar inequivalence. Tests that have scalar equivalence have the same units of measurement, hence item and total mean scores may justifiably be compared across cultures (AERA et al., 2014; He & van de Vijver, 2012) . Richter et al. (2011) concluded that mean scores could not be compared between Norwegian and ethnic groups because significant differences were found in S-SDQ item endorsement thresholds, attributing the differences to cultural variations in response styles, or in conceptions of problematic behaviour. No reviewed studies analysed DIF, although Mieloo et al. (2014) acknowledged the need to investigate DIF, which may have influenced the non-invariant factor structures across Netherlands ethnic groups.
| Equivalence in subscale and informant intercorrelations
In eight of nine translation studies reporting subscale intercorrelations, conduct and hyperactivity subscales showed the highest correlations, consistent with Goodman et al.'s (2010) second-order externalizing factor (Table 4) . Emotional subscale intercorrelations generally showed appropriate differentiation from the externalizing subscales, but the emotional and peer problems subscales did not show high correlations consistent with an internalizing factor.
Seven translation studies reported informant intercorrelations (Table 5) 
| Convergent equivalence
Cross-cultural convergent equivalence is shown when the original and translated SDQs show a similar pattern of relations with instruments assessing similar constructs (Van de Vijver & Leung, 2011) . Of six translation studies that examined convergent validity evidence, three investigated convergence with translated CBCLs (Table 6 ). with two reporting validated CBCL translations (Shahrivar et al., 2009; Yao et al., 2009) . SDQ/CBCL correlations were generally lower but showed a similar pattern to the United Kingdom (Goodman & Scott, 1999) .
SDQ peer problems/CBCL social problems correlations tended to be lowest in all studies, possibly due to the peer problems subscale's poor factor structure. In the Netherlands convergence was particularly poor for Moroccan children on the P-SDQ/CBCL conduct/externalizing subscales (r = 0.24), and the T-SDQ/CBCL hyperactivity/inattention subscales (r = 0.16) (Mieloo et al., 2014) .
Correlations with other convergent validity measures (not shown in Table 6 ) were as follows: the Chinese P-SDQ (Du et al., 2008) 
| Predictive equivalence
Predictive, criterion-related, or discriminant equivalence is shown if translated tests predict caseness as accurately on a designated "gold-standard" diagnostic instrument as the original (Arnold & Matus, 2000) . Evidence for predictive validity is generally tested through receiver operating characteristic (ROC) curve analysis, which plots sensitivity (true positives) against 1-specificity (false positives), providing a trade-off between the two. The AUC combines information on sensitivity, and specificity, representing the probability that cases and non-cases will be correctly differentiated across each cut-point.
Balanced sensitivity and specificity ≥0.80 should be shown at optimal cutoff scores. An AUC of 1.0 represents perfect accuracy, ≥ 0.8 moderate to high accuracy, and 0.5 denotes chance detection (Akobeng, 2007; Lalkhen & McCluskey, 2008) .
Equivalence with the original SDQ is not readily established as evident in Table 7 . Goodman (2001) reported sensitivity, specificity and odds ratios, while none of the nine translation studies that investigated criterion equivalence reported odds ratios. Moreover, translation studies differed in whether AUCs, sensitivity and specificity were all reported and whether for TDSs only or for subscales as well. Consequently predictive evidence could not meaningfully be summarized across studies; Table 7 shows total difficulties and subscale ranges for available ROC values for each translation study.
We review studies in the sequence of six studies that examined the SDQ's capacity to discriminate between clinical and community or normal control groups, including three that also predicted diagnoses, and three studies that examined predictive accuracy for diagnoses only.
The Hong Kong Chinese P-and T-SDQ total difficulties and subscale scores discriminated well between community and clinic samples with AUCs ≥0.80. The peer problems subscale for both informants and the T-SDQ emotion subscale provided exceptions, showing AUCs ≤0.70 (Lai et al., 2010) . Sensitivity and specificity were not reported.
The Tamil S-SDQ TDS showed moderate accuracy in differentiating clinic youth from community controls, with a range of cut-points showing that 13 provided the most balanced sensitivity and specificity of 77.4 and 76.6, respectively (Lukumar et al., 2008 ). An AUC (0.87) was reported for a 12 cutoff but not for other cutoffs. Subscale ROC values were not reported.
A high AUC of 0.91 for the mainland Chinese T-SDQ TDS better differentiated ADHD clinic outpatients from community controls than P-and S-SDQ TDSs. The hyperactivity subscale better identified ADHD cases than other subscales (Du et al., 2008) .
In Taiwan psychiatrist-diagnosed DSM-IV ADHD cases were differentiated from school-based controls by significantly higher mean scores on the Chinese P-, T-, and S-SDQ emotional and conduct subscales, and lower S-SDQ hyperactivity scores (Liu et al., 2013) .
The latter was attributed to ADHD youth under-estimating their own hyperactive behaviour (data not shown due to inconsistent factors).
Arabic S-SDQ scores differentiated clinic from community youth, with satisfactory AUCs ranging from 0.77 (total difficulties) to 0.89 (conduct). However, TDS sensitivity was a low 61% and specificity a satisfactory 81%. In the clinic the S-SDQ algorithm's sensitivity for any clinician-assigned ICD-10 (WHO, 1992) diagnosis increased to 72% but specificity decreased to 55% (Almaqrami & Shuwail, 2004) , which would yield 45% false negatives.
Yemeni clinic and community children were moderately to welldifferentiated by Arabic P-SDQ scores: AUCs ranged from 0.70 (peer problems) to 0.97 (hyperactivity; Alyahri & Goodman, 2006) . T-SDQ AUCs were similar. In the clinic AUCs for predicting DAWBA-based DSM-IV diagnoses from P-and T-SDQs ranged from 0.76 and 0.72, respectively, for emotional disorders, to 0.89 for both informants for conduct disorders (Alyahri & Goodman, 2006) . Sensitivity and specificity were not reported.
The Urdu P-SDQ total difficulties and subscale scores differentiated psychiatric from paediatric patients, with a moderate total difficulties AUC score of 0.77, balanced sensitivity (0.69%) and specificity (0.71%), and significantly higher mean TDSs. In the psychiatric group the P-SDQ algorithm rather poorly predicted psychiatrist-assigned ICD-10 disorders with percentages correctly identified ranging from 33% of hyperkinetic cases, 56% of any disorder, to 83% (of six cases) of conduct disorders (Samad et al., 2005) .
In Iran the Persian/Farsi P-SDQ TDS identified any DSM-IV diagnosis on the Kiddie Schedule for Affective Disorders and Schizophrenia -Present and Lifetime Version (Ghanizadeh, Mohammadi, & Yazdanshenas, 2006) , with 90% sensitivity and 67% specificity (Ghanizadeh et al., 2007) .
The Persian/Farsi P-SDQ TDS differentiated children with psychiatrist-assigned DSM-IV diagnoses from non-diagnosed children, with a satisfactory 0.81 AUC, 61% sensitivity and 85% specificity. P-SDQ ROC values were highest for detection of hyperkinetic disorders and lowest for emotional disorders. T-SDQ ROC values tended to be lower than for the P-SDQ (Shahrivar et al., 2009) .
A Russian SDQ M-IA yielded low 35% positive predictive value (PPV) and 86% negative predictive value (NPV) for DAWBA-based ICD-10 diagnoses of SDQ screen-positive and screen-negative school children (Goodman, Slobodskaya, & Knyazev, 2005) . PPVs and NPVs represent the proportion of true positives and true negatives, respectively, but unlike sensitivity and specificity, depend on the population prevalence of disorder (Lalkhen & McCluskey, 2008) . The low PPV would yield >60% false positives.
| Normative equivalence
Normative data enable comparisons to be made between test takers' performance and others of a similar background (AERA et al., 2014) .
Findings of significant differences in mean scores between groups on the original and translated tests require investigation to determine whether these reflect valid differences or cultural influences on measurement ( Van de Vijver & Poortinga, 2005) . New norms and cutoffs may need to be developed to establish normative equivalence (Arnold & Matus, 2000) .
Norms, means and/or cutoff scores for the original and seven translated SDQs are available at youthinmind (2013), but none are refugee-relevant. Table 8 shows UK mean scores (youthinmind, 2013) compared with weighted means averaged across 12 reviewed studies.
Means for translation studies were weighted for respective studies' sample sizes; standard deviations were calculated from pooled variances weighted for sample sizes and number of studies minus degrees of freedom, then converted back to standard deviations (Howell, 2002) . For seven studies that provided means for boys and girls data were similarly weighted and pooled to obtain total samples. Table 8 also shows effect sizes (ESs) in brackets for differences from UK means. ESs were calculated using the formula M1 -M2/mean standard deviation (SD) of M1 and M2 (Sullivan & Feinn, 2012) . Cohen deemed ESs as: d = 0.2 small, d = 0.50 medium, and d ≥ 0.80 large (Sullivan & Feinn, 2012) .
Of the 12 studies, six established normative equivalence by developing local cutoffs for a total of 13 groups (informants and ethnic groups): The moderate to large ESs for predominantly higher than UK means demonstrate the need for local cutoffs. In particular, across the majority of translation studies the peer problems and prosocial subscales consistently showed moderate to large ESs for higher and lower means, respectively, than in the United Kingdom.
The importance of local cutoffs is further highlighted by two additional studies that reported percentages scoring above UK cutoffs (nominally 10% in the United Kingdom). On the Russian M-IA 19% scored above the UK cutoff , as did 70.7% of three-year-olds on the Arabic P-SDQ emotional subscale, reducing to 34.9% across all age groups (Thabet et al., 2000) . The absence of local cutoffs leaves unanswered whether these are true differences in disorder or cultural effects.
| Sensitivity to change following interventions with ethnic groups
No SDQ outcome studies were located that were conducted in refugee-source countries. Seven studies were undertaken in Englishspeaking countries with immigrant and refugee groups. Related studies are reported together.
Three studies used the T-SDQ to evaluate a London school-based refugee mental health service for children referred by teachers In Canada creative expression sand-play workshops aimed to reduce emotional and behavioural problems of immigrant and refugee pre-schoolers (Rousseau, Benoit, Lacroix, & Gauthier, 2009 ). Bilingual telephone interviewers administered the P-SDQ in (unspecified) native languages. For the whole intervention group P-SDQ total difficulties, emotional and peer problem scores decreased significantly, but not T-SDQ scores. For children whose families had experienced pre-migration adversity the T-SDQ total difficulties and the P-and T-SDQ impact scale also decreased significantly. Control group T-SDQ emotional and conduct scores increased significantly, attributed to the lack of intervention (Rousseau et al., 2009) . or students' (unspecified) native languages, supported by multilingual project staff (Rousseau et al., 2007) ; with interviewers (Rousseau et al., 2012) ; or requested translated versions (Rousseau et al., 2014) .
The three studies found no significant decreases in S-and T-SDQ TDSs (viewed as secondary global measures by Rousseau et al., 2014) . However, S-SDQ impact or impairment ratings (viewed as primary outcomes) decreased significantly for Rousseau et al. (2007) and Rousseau et al. (2012) , and for first-generation but not secondgeneration youth (Rousseau et al., 2014) . Control groups' S-SDQ impact and T-SDQ TDSs increased significantly (Rousseau et al., 2007; Rousseau et al., 2014) , again possibly due to non-intervention.
| DISCUSSION
The purpose of this article was to evaluate whether 11 refugeerelevant translations on the SDQ website (youthinmind, 2015) demonstrated cultural equivalence with the original SDQ. As also found by Gadeberg and Norredam (2016) , there is a dearth of validation studies of screening instruments with young refugees. However, in the absence of studies validating translated SDQs with refugee children and adolescents, our review focused on translations validated in refugee-source countries, or with immigrant children from those countries.
As well as meeting a recognized need for examination of the validity of cross-cultural screening tools (Gadeberg & Norredam, 2016) , this review is the first to examine the possible effects of translation on the psychometric properties of translated SDQs.
In evaluating cultural equivalence, the moderately satisfactory psychometric properties of the original SDQ need to be borne in mind.
Evidence for content validity was based on the RPQ, investigation of response process was somewhat informal, and structural validity evidence showed that a second-order 3-factor model provided a better fit (Goodman et al., 2010) than the original 5-factor model (Goodman, 2001 ). The 5-factor model's internal consistency was moderate to high, with the exception of the peer problems factor. Inter-informant correlations generally exceeded Achenbach et al.'s (1987) meta-analytic mean, and the SDQ and CBCL showed moderate to high convergence.
Evidence for clinical predictive validity was equivocal, with low sensitivity and high specificity, although sensitivity improved with use of the M-IA (Goodman, 2001; Goodman et al., 2003) .
| Cultural equivalence of translated SDQs
The remainder of the discussion considers evidence for the cultural equivalence of translated SDQs. Australian Indigenous parents (Williamson et al., 2014) , and as evidence of maturity by Thai parents (Woerner, Nuanmanee, Becker, Wongpiromsarn, & Mongkol, 2011. Twelve of the 20 validation studies acknowledged possible influences of differing cultural values when findings did not match UK findings. Higher mean scores on the Chinese than the UK P-SDQ were attributed to more "stringent" expectations of obedience in the competitive Hong Kong culture (Lai et al., 2010) . Yao et al. (2009) ascribed high Chinese S-SDQ peer problem scores to Chinese collectivist values of greater social sensitivity, an argument that could explain high peer problems scores found in the majority of studies. Thabet et al. (2000) argued that three-year-olds' high scores on the Arabic P-SDQ emotional subscale may be normative for toddlers in Arab culture, which endorses the protective proximity of the mother. However, supporting evidence or citations for these speculations were lacking.
No reviewed study discussed whether response scales retained similar meaning in translation. The fine gradations of emotions required
by Likert-type scales may be unfamiliar in non-Western cultures (Kinzie et al., 1982) . Changes in response scale connotations could alter item endorsement thresholds, potentially influencing factor structure and mean scores (AERA et al., 2014; Van de Vijver & Leung, 2011) .
The method of administering the SDQ was largely unexamined, althoughThabet et al. (2000) acknowledged potential interviewer influence on Arabic P-SDQ responses. Mode-of-administration research shows that, compared to self-completed measures, personally interviewed respondents are less likely to disclose sensitive topics such as mental illness (Bowling, 2005) . Some findings of high parent/youth intercorrelations raise questions about the independence of responses to P-and S-SDQs sent home for completion.
Factor analysis of 13 translated SDQs yielded mixed results. Seven studies conducted CFA, the recommended method to confirm a theoretical structure and measurement invariance (Fischer & Fontaine, 2011; Milfont & Fischer, 2010) . Four of these studies were single language-group studies that were therefore only able to test for configural invariance: only Yao et al. (2009) clearly confirmed the 5-factor model. The remaining three CFA studies made inter-country (Stevanovic et al., 2014) or ethnic-group comparisons (Richter et al., 2011; Zwirs et al., 2011) : only the latter demonstrated full measurement invariance.
Professed 5-factor solutions by six PCA studies were not wellsupported by the evidence, as multiple items cross-loaded, hypothesized factors failed to emerge, factors were uninterpretable, or factor structures were non-invariant across informants or groups. The peer problems factor in particular contributed to translated SDQs' generally poor structural equivalence, with no items loading on this factor in five studies and low or cross-loadings in another five studies.
Other inter-country comparisons of the S-SDQ, such as made by Stevanovic et al. (2014) , also found poor fit for a 5-factor model, with a 3-factor model providing a better but non-invariant fit across five European countries (Germany, Cyprus, England, Sweden, Italy; Essau et al., 2012) , and partial measurement invariance with DIF for 11 items across Spain, England, Ireland, Germany and France (Ortuño-Sierra et al., 2015) . Ortuño-Sierra et al. (2015) suggested that greater cultural differences may explain greater disparities in factor structure found by Stevanovic et al. (2014) , who compared Turkey, Serbia, Bulgaria, Croatia, Inda, Indonesia, and Nigeria.
In 10 translation studies positively-worded items from the difficulties subscales loaded on a positive construal factor, which supports the view that positively-and negatively-worded items may not measure the same construct, potentially having a deleterious effect on factor structure and internal consistency (Barnette, 2000) . Essau et al. (2012) found that removal of reverse-worded items improved fit across European countries.
The structural validity evidence from the translation studies yielded no consistent alternative factor model. Given the structural differences across languages, translated subscales appear to measure different constructs to the original SDQ. To avoid obtaining distorted scores, it may be advisable to adopt Mieloo et al. (2014) and Richter et al.'s (2011) recommendation to use total difficulties rather than subscales scores, thereby providing an overall picture of difficulties. A follow-up clinical interview would aim to identify the specific nature of those difficulties.
The degree of variation found in informant intercorrelations across languages appears to accord with other findings of cross-cultural variations in informant agreement (Grigorenko, Geiser, Slobodskaya, & Francis, 2010; Rousseau & Drapeau, 1998) . Lower parent/teacher intercorrelations than in the United Kingdom found in five groups, suggest that the SDQ is not measuring the same construct in each informant group (Arnold & Matus, 2000) . T-SDQ factor structures for ethnic groups in settlement countries tended to be more consistent with the UK SDQ (Mieloo et al., 2014; Zwirs et al., 2011) , whereas P-SDQ structures differed markedly, which suggests that teachers' ratings of minority children may be more consistent with the original (Western) norms while parents' ratings may be influenced by their culture of origin (Mieloo et al., 2014 AUCs predominantly ranged between 0.7 to ≥0.8, with some high and low outliers in the Chinese and Persian/Farsi T-SDQs, respectively. Subscale AUCs were consistently highest for the hyperactivity and conduct subscales, lower for emotional symptoms -respectively representing more and less observable behaviours (Lai et al., 2010 ) -and lowest for peer problems and prosocial behaviour, which predict any disorder (Goodman, 2001) . The poor structural validity of the latter two subscales may explain their low AUCs.
Questions regarding predictive accuracy arise from studies that reported only AUCs, as studies that also reported sensitivity and specificity showed that moderate AUCs may be associated with low sensitivity, as demonstrated by the Arabic S-SDQ (Almaqrami & Shuwail, 2004 ) and Urdu P-SDQ (Samad et al., 2005) . Both found AUCs of 0.77 for TDSs but low sensitivities of 61% and 69%, respectively, for differentiating clinic from community cases.
Compared to the UK SDQ, translation studies generally showed higher, though still low sensitivity, and somewhat lower, though still high specificity. Lower false positives would lessen the need for further assessment by under-resourced clinical services and reduce unwarranted labelling of children (Goodman et al., 2003) , but increased false negatives would elevate the risk of not detecting true cases.
The SDQ's brevity and its cost-free availability in many languages are cited as advantages for developing countries with few child mental health professionals (Almaqrami & Shuwail, 2004; Lukumar et al., 2008; Panter-Brick et al., 2011) ; instrument brevity may also be of benefit for screening refugee children (Gadeberg & Norredam, 2016) .
However, the subscales' very brevity and narrow range of behaviours sampled risk construct under-representation, which can impair predic- Of seven outcome studies with refugee and immigrant groups, only two showed statistically significant effects on SDQ TDSs. Three
Canadian studies that found significant improvements in S-SDQ impact but not TDSs, overlooked the lack of change in symptom scores by designating impact scores as primary and TDSs as secondary (Rousseau et al., 2014) .
The lack of convincing overall findings with ethnic groups leaves unanswered whether the SDQ is insensitive to change with these groups, or whether the programmes were ineffective. Conclusions are confounded by a lack of control groups, poor retention, possibly unvalidated translations, and involvement by interpreters, interviewers or support staff. The narrow range of SDQ outcome studies with ethnic groups further limits conclusions, as only three programmes were evaluated by the seven studies. Given these equivocal findings, and as translated SDQs have predominantly shown structural inequivalence, the SDQ should be used with caution in evaluating cross-cultural mental health interventions (Stevanovic et al., 2014) .
Nine outcome studies with English-speaking groups have generally demonstrated the SDQ's sensitivity to change (details available from authors). However, problem-specific measures tended to show larger ESs than the broad-based SDQ (Ford, Hutchings, Bywater, Goodman, & Goodman, 2009; Lee et al., 2005) .
| Implications
Resettled refugee children and their families have been exposed to systematic state-sanctioned violence, persecution, loss, and displacement. The psychological sequelae of these cumulative traumas, combined with resettlement stressors may contribute to complex developmental and mental health needs (Bronstein & Montgomery, 2011; Henley & Robinson, 2011; Kaplan, 2013) . Further discussion of these needs is beyond the scope of this article, as is the most effective method for their identification. Suffice to say that a method is required that is sufficiently sensitive to detect the sequelae of trauma.
In the absence of item content that would identify these sequelae the SDQ lacks this sensitivity and risks not detecting trauma-related symptoms, beyond perhaps elevated emotional subscale scores (Goodman et al., 2003) . No reviewed studies reported association of SDQ scores with trauma assessment scales.
Although apparently not validated with children identified as refugees, the SDQ has been used in detention and asylum-seeker centres, where proportions scoring in the abnormal range have ranged from very high to normative (Lorek et al., 2009; Wiegersma, StellingaBoelen, & Reijneveld, 2011) . Multiple factors may influence refugees' scores, including conceptually inequivalent translation, interviewer or interpreter administration effects, normative inequivalence, and importantly, situational demand characteristics (Whitehouse, Orne, & Dinges, 2002) . Refugee and asylum-seeker-parents and adolescents may deny or over-state mental health problems to improve the likelihood of resettlement and service entitlements (Loutan, Bollini, Pampallona, Haan, & Gariazzo, 1999) .
With refugee children, as with any child, the SDQ should not be used as a diagnostic tool but for its designated purpose, as a screening instrument (Stone et al., 2010) . If used for epidemiological or clinical screening purposes, findings need to be viewed with caution as trauma sequelae may be missed. In clinical settings we recommend follow-up clinical interviews, to ensure accurate diagnosis (Ehntholt & Yule, 2006; Okawa, 2008) . If used to evaluate interventions, the SDQ may fail to identify symptoms and detect symptom changes.
The need for qualitative studies into translated SDQs was highlighted by Derluyn and Broekaert (2007) , who questioned whether refugee respondents understood the SDQ's idioms of distress. This ROAMER aims to improve translation of research into practice and identification and treatment of mental disorders, as exemplified in the work of Essau et al. (2012) and Ortuño-Sierra et al. (2015) . Collaborative research has particular salience in the context of the current movement of child, adolescent and adult refugees from the Middle East, and other countries, and would be consistent with ESCAPs call for cross-country cooperation in screening and responding to young refugees' mental health needs (Gadeberg & Norredam, 2016; Hebebrand et al., 2016) . If the SDQ is used to screen for mental health problems in refugee or other trauma-affected children it should be used with caution as it does not include content that would identify the sequelae of trauma.
Given the subscales' structural inequivalence, use of the SDQ TDS is recommended to obtain a broad-brush picture of the child's difficulties, with awareness that parents and adolescents may not understand the SDQ's idioms of distress, or may over-or under-state problems.
Parents' and adolescents' ratings may differ from teachers' ratings as teachers may rate refugee children according to Western behavioural norms.
Following SDQ screening, a follow-up clinical interview is recommended, bearing in mind the high likelihood of false positives (or non-cases) due to the equivocal predictive equivalence of translated SDQs. Evidence supporting translated SDQs as outcome measures is extremely limited. Until qualitative studies are conducted of refugee and immigrant respondents' understanding of items, the SDQ should be used with understanding of its limitations.
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